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ABSTRACT : 



PROBLEM TO BE SOLVED: To detect with high precision a position in an optical axis 
direction of a projection optical system on a surface of a substrate, even when 
wa^engths of aligned lights are substantially reduced and moreover the al.gnment .s 
earned out in a liquid. 

SOLUTION- A liquid 7 is supplied to a sidewall 8 so as to satisfy a gap between a lens 4 of 
a Dromon op ca. system which is closest to a wafer W and the wafer W. Ultrasonic 
wave Ts e enSed from an ultrasonic emission system 5, and the ultrason.c waves 
reflected ^by an utasonte focusing position SS are received by an uttrason,c reception 

l?2nfi Based on a detection signal from the ultrasonic reception system 6. a 
^ I am^urf froTaC focUg position in a focusing position SS of u = c 
wtes S acquired. Based on the acquired defocusing amount, a sample ore pedestal 9 ,s 
driven in a Z-direction to control a focusing position. 



COPYRIGHT: (C)1999,JPO 



(I9)R*B^/T (JP> 



02) & m # 



(A) <umST£bIB&W*** 

JjtW^l 1-176727 



(5l)lntCl. e 

H0 1L 21/027 

G 0 1 B 17/00 

G 0 3 F 7/20 



5 2 1 



F 1 

HO 1L 21/30 

G 0 1 B 17/00 

G 0 3 F 7/20 

110 1L 21/30 



5 2 6 Z 
B 

5 2 1 
5 1 4C 



«SiH^ *** g»2R*©«C5 OL (£: 6 m 



(2l)fflK*^ 


ftll¥9-341445 


<71)fflKA 


000004112 








(22)U1KB 


5Frit9<f-(1997)12flllB 








(72)»W# 










J|0^^ttBBK*.©l*}3TS2#3^ 1* 














(74)«SA 





(54) ix®<?>%m v&mmin 

(57) [gift] 

[l*2fi] K**£*fWfc«»*fl:U 4*:. 

4 v *xsxWfc*>nSr?K:'*'J: 5 K:Mtt8rtlC««s7 Sr 
S S C*5 b >T BOtf LfcffllSf** «Mf*MHS» 6 




SS' SS 



(2) 



t5C3¥ 1 1-1 76727 



bu 3E^«w^aBic ncttf** a- 1 xmmzmir, t « 

ro^fl***** * - ~ zVf®t-r z>m 
t is*- jfl 3 ] iwetti»^^iB««P»i»** 

b - 

K = k, • A/NA 
H = k 2 • A/NA' 

*ifc*»T**. L*»Lfc*»6. 

i: . W%£?liA r Fl^yVb-f^ 1 9 3 n m «fc 9 

[0005] 

t J: 5 fc -*•*»«] ±IE^*0<«&*<7)^ 
Steffi ArFXJfy7U-f« 
1 9 3 nmj: 9«^*««****S'*"* ifc,4BaHi 

.-- n ( ri WC'iBWit 1 • 2 ~" 1 ■ 6 > 

Kat$= { ( i - 1 . 7 > ,-- (i + i 

= 6.7 (%) 



[0001] 

im\<n&'t-z>tmft$n **wji4. mix, 

& .. 

[0002] 

t VXnv *9t\ -w^-y»»*fi#^** ft 
L-C. ISt U h^^^^^N (Xli 
#9 x ru — 1*3F ) a v fSRisKCcte-^ & x 

^m^wmm^ixx v *6 . 
[00033 t^&OESKflB*. A»ft.Tv**«W*** 

□ifrtf** t f a <Kci>* - J5«I5I»W»4ID 

-? LX . 5i^^>«^^- KrFl*^ 
— f9)2 4 8 n inTtt!)** 5 , gtffift*OA r FX* v 
71/- ifo 193n m^tt^^ttttdiXTi^Si , 
[0 004] SS3tS:*T -3 . t H«J= 

it - WiJaT «aST« ? it & . 

( 1 ) 

( 2 ) 

^^^M^Sii^C A & 2> . ift 

BK:« AlfC*t:- A AW L . -r w584^S:MMf 

[0007] f§3t$iL-& T >xyvf4l5i(C(iJSTtfBI (7th 

u i/x h ) t&mztiXte 9 , :f.'7*M-- h tCVN' 

3lW«U»ajlfiiBmi. ^x/ N#UiS§it&5l31l2:S 
JH. X(iSS^>»(*t'SI^$ifCv^. tLT. «/. 
UTS&OgWW* 1 "C-ft 9 . ^x/^BtCSfeTii^it^^ 

. 7 ) } 2 x i 0 0 

( 3 ) 



(3) 



ttffiHH 1 1 767 27 



i o o o 8 ] i, » i . *mm L .^«»«««s« 

RSt*- ! < 1 • 3-1. 7) ,M1. 
-1.8 (%) 

[00091 *«W4«*»* 

is^ji ft l . ct o tarn*' - ^zn&t'i 

[00 10] 

[ USB* & tHhff>m 3 *JP«waBW3aft* 
(i" 7 7// iR) W/^-yflltiJUB*^ 6 * (PL) ar 
fl-lT^HS (W) ±^tE^--6t5»58^ECtJV>-C, 

**>kis (w> wMcwje^R* < ? ) mbw *« 

jifSB (2. 8 ) . (W) *>*HBGiR* 

'( 7 ) "*rtl/CH*tt*aMi U ***MrCWt**i* 

3R ( PL) £7).^!!iili^-|fn6'.)iaSSr^ai^^^^^< 7 .)ffi 
CiSf^aj^ie ( 5 . 6 ) b «r 11 7l £ t «T* & . 

toon] m^s^^w*****^* 11 * - 

X? ( R) fiO'/^-^iftSriSf* ( 7 ) t^ttaW 
(W) **HCK*-f fflK«BHislt*««« 

(7) *>H#*> CS^^ttn. 
OBffiEMUIHE (5.6) tcj: OSK (W) n*m» 

[00 12]*fc.«( w ) ««B(C«3CW« ( p 
R ) jWBBSiVt << finteEmffiSiE ( 5 , 6 ) 

o.4) omm* < p 

r ) i*-Bic^*atf - 1 a*c* * . * . a»«* 

3fi ( P L) <os« (w) ww*****" < 4 > 

<w) <?)fmb<?m%mtz-?x. ocsw ( 7 > 

«m nfg ( r.{i<n* ( 7 ) ommm ^m^itx- 

4 & » fcC (PL) dmb ( 3 ) ***** 

"( 7 ) (C«ftL*V**>. a® ( 3 ) *»«*Ut< <* 



1. 3 hl^**hJHHCtil****)R 
-•5+1. 7) } - xi 00 

(4 ) 

[001 33 ifc. -c^ifliW< ( 7 ) t4. * ( 1 • 
•■5 ) X(iwarf« (WiKTH n-a- (x^y-a 

(WW* 1 - 3 6)*). -tr-irtl («UN* 1.52) 
30 rf>2». C^)^(Cil?tt< (7 ) tL-C*SrWv^v^ 

fc. »M« ( 7 ) t t"C*«BWB^ffl^***«=ti. ft» 
3t-^ (PL) <7>tt(S ( 3 ) imte. UZ<<KcZ>t*>> 5 

[0014] « (W) «r«»LTC«K« 

(W) art5^^* (PL) ^W^aS^T-iBi-Cia 

jgj^i-^ffi^^-^ (10) £. ifflfflEWU^E 
(5,6) W«BiJli*ta6^^T*««« (W> *>»» 

3t^5^.)-1t?Mt^|6l (3.4) «tt«Sr*WP^"**S«P 

xf— >■* ( 9 ) bZ-Mx.ZZbtfm£l^ znt&t;. 

&g£)£Sj£$ (3,4) <0«BStw« L"CS« (W) <?.>Rffi 

[00 1 53 

(CO§Hl~032rMLTSinfl-r4. 01 <a> »4* 

L >-?;?P&^t'fJ!i)t?^ 1 *^»Ui8^«* 1 - } 3 
CRM-Mi*:' . w;*BWV- 

mm^h p l 2r^r l t wjewstiHW^ ( ^ tr 

1 /' 4 . 1 5 * ) X' 7 * v'X 1- P Rtf&tt S tltc 

] LkL-Ctt. KrFl^UH , je(W248n 
m ) . F > -eu-1f« (»*]57nm) 
y yy'Wi ^ (ifiJS 3 6 5 n m ) *$rl$fflLT t> i 
WT . fikSUiCI 6 * p L A X lz w=. Z im5rlR 0 . 

[ooi63 w-f-^n-R{iuf-7^^-> JRST - tl:: 
ite^r*ncei(fJjT'g=4<gffi* J «^iii-c^4„ u 

il-CV>&. — ^5", ^X/NWii^X/^ik^ (^H'P) ar 



4KOTWIS8A J lxtt ftilfc 0 . *Ort«H4ill*7-C1PK:S 

i'liki* 7tLX * < BW* 1 • 3 > *: fcfcffl If ft 0 - 
*> A r FX^Vl'— f (Kttl 9 3 nm) i 

[00 17]**:. CHWB ! *»PL«*«3ttA«a'C 

8**3** f J I- k - ^JttSSWi. ^x^wicftt, 
il »w >-X4 ota k L "C v »* . *fc . K»*^* P lot 
ftffi 3 OTWJifit-ti . e^iSWai* 5 k SWSSfl* 6 k 
i 9 ( WT IAFtyt5 ' 6 J fc 

[00181H1 < b ) I4H 1 ( a ) OT WIS 8 i£$rOT$£ 

v NWattftft 9 ±^OTJBi£ . XJis^lk 9 *» &ot*}Hot 

fc. «fWWftS«3R2«yXil'2ali. SSffcOTft-tt. & 
If BHXWBHC _hT C8»W* CI k 4 till* k 4 T 

[0019101 (a)ClO. Z .Xf-v' 1 0(*&B 
P LOTf&iffi k ^fffcX Y-TiB(-?H^'Cf?f>J-r -S> X 
Yxf-> ; 1 l±CHI«S*t, XYZf-^'l 114*H 
5%*y<-.*.hC:ttB£*vC»*' Z.xf-i/'l Oli. »7 
x/NWOT7*-*-^tSi5 (Z2jl*lOTteS) . ZWrtSflfl 
L T^X/nW±OT7 * h L- V7- b P RfsIES:.*— 

^PLWflHHJC XY.xf-yl Itt^x 

/nWOTX^iS], RtfY^rtWffiWfcbltfclfS. 
9 (t> X mW) OT2iX7cM$:ftE. RlXEWEftii. #» 
« 1 2 OTftEk fC ^-^-T#ft 13Ci T »J T/k* 

* j 4 *»6 -7 xv vz x- S«M£ 1 5 CMffffifWiS 

it! SS3tn#t-t4'7xvNW±OT#> 3 y hfflM&Miks&yt 
fiKBK VM L, ot / <c ? - > a y I- fM* 

[0020] fcfc. A F-t >-9" 

5, 6tCOk^Ki»f4, H2 (a) 14. 
^JROTTSaSffi* Ifcfc L-C S t . COTS 2 ( a ) JC * I * 

x . &mtata* 5 5 a . aitta* 

5 b *'ISft ^iiT ^4 . JEMWF* 1 6 * & 
5 a 3&»fe»!BS*lfc«** 5 0MHz- 
2 0 0MHz SflEWJHBifiU . iHSiafcK*^ 5 b K «t 

5 ^x/Nwca^siifc? * h v p F;»ffi±OTm 



) Wl 1 17 6727 

mm. s s wjaisft . *mm. s s -pBot l-c «a#«t 

(in^lUKjtSB7-6 b O^OI^it- igfiftih c OTR3 
□ 5" it I X *n ?5 j)j£S(3^7- 6 a iZ ASihS w , *h u*«u f 
^-F0aOT«aim"l4+.{SlJ1SP^l 4Cfi»Sil*. 

is«-r^i-i.T . 3ia?Ji»5i 1 4 /fiei?*naNMi 6 cic«t o 

S^O aOT^tiim55-5rl^HB^L "CL4:^.. 

[0021 112 ( b ) t4, 7*V V>7- \- P R*B5± 
OTSe^OTm^SS S#ifi«rJ)i;^LT^L . COTI22 

( b ) (CttlvC . -7X/\W±tCi4S3tlBOT7 * I- U > r X 

A F -t >-9-t= i*)7?ht- v'.Z h P R^MJlOTfifflS S S 
*«KB L «t i k UT t . ?5#7 k 7 * V * V P ROT 

7tcffi-.>i: •7x J »\wwfan* , cjitt«fcK>. «taiSix4ffi 

fSS' 147 * 1- U V P R.OT«ffi±C(i[iS-t*r-r. t5 
fi^.-SCS 6 * P LOTfftEBC{4'7X.MWOTSIR@#OT»aB*^ 
^3i*iL?>. *P9OTAF-t>-lT5. 6OTfi«iftl4tSW 
1 6Cj&-jta»7t h^^XhPROT*lffl-C'R9t$iL 
7 * h 1- P R*3B±OT(aSS S1>*E.WZ 
ttasSit. K5«flEK:7 * V U s^X h P R*iBSr«IBK-& 

[0022] *fw. 7 * hU-v'T. h PR-^ilOTZtrifilOT 
fiigli. «*»#a«TftWH#aw>A F-fe >-9"k 

{iSOT«5 i/7h Jb&»4> mill SJ it ^ . Hl^» . <> \W*«H 
2(b) 4>OTT7J ( - Ztfft) (C-riTJT-tfH2 ( a ) OT 

vnW*«I32 (b) 4"OT±^rlC-fi'Li'L<ftS^JftSfSS : f 6 

ajit'OT.«.«{ist4T*c-rii4fc^>- zcrmisy hS. 

Jl^jj-M, i^'X b P ROTSBOT7 *— /r^CtSOT^t 

# 7.fiai4 fx I- 7- 'J >- htWc «t '» X 5t^X tJ # . -5-OT 
k & t23B*«6 cOTB3POTep^ (XttHW*') kfi^ 
^OTm*{aSOT4"ll^ k <r t (f{4«t V » . 
[ 0 0 2 3 ] H3*4. -«k LT«KHfc«l*6*»fe« 

tfcaKg^snjwwaLTft^it* 7 *-^7.fg#o k 7 

*VV iSX b P R*BSOT7 *— * XffiBZ k OTBm**^ 
±MM1 4ITC. HW**ffl8M6a*»fe«MWB 

-c . 7 jt hw^hp r ^ffit-OTita^OTmmtas s 

S iciriDt -T . 7 T-^7><aSZ t;m^SE£BB-C't Jli'ltff!! 
14. B»fc«**flMS S(cWJE"f *7 *-**«*D 



ttlffl^ 11 17 6 7 2 7 



u zmfoP s s tm&m* • * • < * 7 - ^ 7 * 

1 0 0 '> 4 1 3* - *W«iSS*7 k L T* ( BWJP 
1.3) frttWL*:**. Mttc7fcL^tT«** (flUtf 
r/l-a-*. -t.^-f^> Z<r> 
tSrZlzli . 1 ' 1 3 ***** L tC -< -< * * 

fcV* -5 -t^-i* (B«fffl. 5)Sr 

[00251 ***. 7 *ttS^* tcov '" c{i ' 
7 * |. U 1- «iB««BBL*["C«*7 * - * X«* 2r«t 

V 0 0 2 6] JJE«**i^«SrC«. 

1002714*. *JWJ14i*W«ifc^WW :: l*** 

9#&CkfiM&"C&&. 
[00281 

^^ffijfstc^aj-r & - k * * * 

10 0 2 9 3 ■ffiW*aS*«a S ' 



li. SK3tlt* l KSi , 1 1 <'.> 1 •••• ''"B ( » tiSS^JS^ ) l- 

*U . 5 k* 1.3) *CJt^*C^cS < - 

i 0 *2&*<l:-t & i k S . 

[0 0 3 1 3 a^wftL-ccwaKSrttw*^ 
^^w-^jr-i^ie^iM^^^^^^^-^ 

«Bt*r«PM«l«BI. ( b ) \m 1 ( a ) OftSSSifi 
[122 ] ( a ) lim 1 ( a ) w»»**3SBT8*>tiWt 

^^aj^^cca, ( v> > t±H2 (a) tf>B«w)«sfcia 

[H3 1 *?x.i'<w±.0)y * \- v-Jy- Y&sBapy? 
&m.z t y * —txfc^D t <?m$&*--twn:-$> z> . 

w ^X/n 

PL nw«^% 

1 jRwe^sR 

2 »«c«*&0D(Z5f* 



3 
4 

7 iH* 
S flgS 

1 0 ZXt-v' 
1 4 

i 5 ^x.n.7.f- 




[H3] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . " 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



